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Venous thoracic outlet syndrome secondary to
first rib osteochondroma in a pediatric patient
P. Joshua O’Brien, MD,a Shalini Ramasunder, MD,b and Mitchell W. Cox, MD,a Durham, NC
Osteochondromas account for 30% to 50% of benign osseous tumors and 10% of all bone tumors. Most of these lesions
are found incidentally on imaging studies obtained for other reasons. Vascular compromise due to osteochondroma is a
rare but well-recognized phenomenon and typically occurs in the lower extremity as a result of a tumor mass projecting
into the popliteal fossa. We present the very rare case of a pediatric patient with venous thoracic outlet syndrome due to
an osteochondroma of the first rib, and to our knowledge, this report is only the second such occurrence in the medical
literature. ( J Vasc Surg 2011;53:811-3.)
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pSubclavian vein thrombosis at the level of the thoracic
outlet due to mechanical compression is a well-described
phenomenon referred to colloquially as Paget-Schroetter
syndrome, effort thrombosis, or venous thoracic outlet
syndrome. The most common cause is likely a dynamic
compression of the vein by normal-appearing bony and
ligamentous structures as it exits the thorax between the
first rib and clavicle. This chronic compression may be
exacerbated by vigorous physical training, and typically
presents as an upper extremity deep vein thrombosis in an
otherwise healthy young adult. In unusual circumstances,
however, bony anomalies of the ribs or the clavicle may
exist, causing a subclavian vein occlusion in patients outside
the normal age range for venous thoracic outlet syndrome.
Herein, we describe such a case.
CASE REPORT
A 12-year-old girl presented to a local emergency department
with sudden onset of tense edema of the right arm. The patient and
her parents reported no history of trauma to the arm or shoulder,
no family history of hypercoagulability, and no prior symptoms of
pain or swelling in the extremity. The initial venous duplex imag-
ing was consistent with axillosubclavian deep vein thrombosis, and
enoxaparin therapy was begun. A further evaluation included a
chest radiograph, which was unremarkable, and a computed to-
mography scan of the chest, which showed a bony mass of the first
rib consistent with osteochondroma.
The patient was transferred to our facility 3 days after her
initial presentation. She reported some improvement in the
amount of swelling; however, the right arm was still significantly
enlarged. A venogram demonstrated a filling defect in the subcla-
vian vein at the level of the first rib (Fig 1). With some difficulty, a
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doi:10.1016/j.jvs.2010.09.067uidewire could be navigated around a firm, fixed mass with a
ounded contour that seemed most consistent with compression
ue to the underlying bony mass lesion. From this appearance, we
etermined that the volume of acute thrombus was not significant
nough to require thrombolysis and elected to forego the usual
ytic therapy.
The following day, she underwent first rib resection through
upraclavicular and infraclavicular incisions without incident. A
road-based osteochondroma of the first rib was noted to be
ompressing the subclavian vein and was resected with wide mar-
ins (Fig 2). A small pleural defect was repaired primarily and did
ot require chest tube placement. We did not perform intraoper-
tive venography or venolysis, but planned for a later venogram
ith possible angioplasty of any residual stenosis; however, tense
rm edema redeveloped 12 hours postoperatively.
An immediate venogram demonstrated acute thrombosis of
he subclavian vein, and we performed mechanical thrombectomy
ith the Angiojet (Medrad Interventional, Warrendale, Pa) device,
ollowed by angioplasty of a residual subclavian vein stenosis
Fig 3). Anticoagulation was begun with heparin after the proce-
ure and her arm edema decreased significantly. Despite therapeu-
ic anticoagulation, there were no bleeding complications in the
urgical field or at the site of venipuncture. She was discharged
ome 4 days postoperatively with enoxaparin therapy. Pathology
eturned as benign osteochondroma.
She was re-evaluated at 1 month, and the arm edema had
ompletely resolved. Venous duplex imaging showed patent axil-
ary and subclavian veins with normal flow characteristics and no
vidence of residual thrombus. After a discussion with the pediatric
ematology service, the patient’s parents chose to continue with
noxaparin rather than switch to warfarin, and anticoagulation was
ontinued for 3months. A duplex study at 6months demonstrated
atent axillary and subclavian veins with some chronic residual
hrombus.
ISCUSSION
Osteochondromas are the most common of the benign
one tumors and are usually present between the first and
hird decades of life, with a predilection for males.1 Al-
hough the exact etiology of osteochondromas is un-
nown, they are thought to be caused by a portion of the
hysis herniating through the peripheral growth plate sec-
ndary to a deficiency in the perichondrial ring.2 Evidence
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when seen within the first decade of life, osteochondromas
are frequently located immediately adjacent to the physis
Fig 1. Venogram demonstrates the fixed defect in the subclavian
vein at the level of the first rib.
Fig 2. First rib specimen with osteochondroma.
Fig 3. Postoperative venogram after mechanical thrombectomy.and then appear to travel distally as the patient grows. Most sf these lesions are found incidentally on imaging studies
btained for other reasons. The most common clinical
resentation is that of a painless mass. On occasion, how-
ver, these lesions cause pain secondary to impingement on
urrounding neurovascular or musculotendinous struc-
ures, pathologic fracture through the stalk of a peduncu-
ated lesion, or formation of an inflamed bursal sac over the
esion. These tumors occur most commonly about the
nee, followed by the proximal humerus and the pelvis.
Osteochondromas typically cease growing once a pa-
ient reaches skeletal maturity and can be classified accord-
ng to the rapidity of their growth. The salient features of
his lesion include continuity of both the medullary canal
nd the cortex from the underlying bone into the lesion as
ell as a cartilage cap that measures 2 cm. As one ap-
roaches skeletal maturity, the cartilage cap typically ossi-
es. Approximately 1% of solitary lesions undergo malig-
ant transformation to low-grade osteosarcoma or
hondrosarcoma, generally signaled by new-onset pain or
ontinued growth after skeletal maturity.3
Most osteochondromas can be evaluated on radio-
raphs. However, when the lesion presents on a flat bone
uch as the scapula, ilium, or the ribs, a CT scan can
e helpful to better localize the lesion. Magnetic reso-
ance imaging can help to delineate the exact extent of
he cartilage cap, which may not be clearly visualized on
adiographs or CT and therefore can be useful in evalu-
ting the relationship of the tumor to the surrounding
ital structures.4
Except in the case of severe pain or neurovascular
ompromise, most of these lesions do not require surgical
reatment. If resection is required, it is imperative to re-
ove the entire cartilage cap en bloc with the surrounding
erichondrium to limit the chance of recurrence (2%).5,6
Vascular compromise due to osteochondroma is a rare
ut well-recognized phenomenon that typically occurs in
he lower extremity as a result of a tumor mass projecting
nto the popliteal fossa. Most contemporary reports of
steochondroma involving the chest wall, particularly the
ibs, describe hemothorax of unclear etiology. There are
lso several reports of osteochondroma involving the lateral
lavicle presenting with symptoms of pain or neurologic
eficit. Two previous reports describe subclavian vein
hrombosis (Paget-Schroetter syndrome) as a result of
ompression secondary to a medial congenital tumor of the
lavicle, which were successfully treated with partial resec-
ion of the clavicle.7,8 The only other case of venous tho-
acic outlet syndrome due to osteochondroma of the first
ib was published in 1963,9 and to our knowledge, this
eport is only the second such occurrence.
Although the most appropriate surgical technique for
rst rib resection is frequently discussed and debated, tho-
acic outlet decompression is usually recommended for
atients with axillosubclavian deep vein thrombosis due to
ompression at the costoclavicular junction. The goal,
hich can be somewhat elusive, is to prevent chronic total
enous occlusion, with subsequent symptoms of pain and
welling. Our approach to venous thoracic outlet syndrome
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is followed by early thoracic outlet decompression if the
subclavian vein is patent after lytic therapy. We have gener-
ally preferred a supraclavicular or paraclavicular approach to
first rib resection, and in this patient, we felt that the
addition of the infraclavicular incision was critical for
achieving maximal exposure of a very medially placed tu-
mor. Complete resection with adequate margins was essen-
tial in this case of a broad-based osteochondroma to pre-
vent recurrence. This case demonstrates an excellent
clinical result with a very unusual cause of pediatric venous
thoracic outlet syndrome.
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